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SECTION 1.0 - INTRODUCTION 

This section summarizes the Operable Unit 4 Sampling and Analysis Plan (SAP) 
objective and organization, as well as identifying site-specific project work 
plans required for the implementation of this RI/FS Work Plan Addendum. 

1 . 1  SAMPLING PLAN OBJECTIVE 
This RI/FS Work Plan Addendum for the K-65 and metal oxides silos and subsoils 
SAP will supplement and expand the present silo based material collection 
efforts originally defined in the "Implementation Plan for the K-65 and Metal 
Oxide Residue Sampling Project at the Feed Materials Production Center (FMPC) 
Fernald, Ohio," Rev. 5 ,  by providing the following: 

Additional engineering properties analyses to more fully evaluate the 
silo residues mechanical behavior for various FS remediation 
alternatives 

Radiological, chemical, and geotechnical sampling and analysis of the 
K-65 silo embankment and below-silo soils. 
will be used to determine and verify the extent of contamination in 
the soils surrounding the K-65 silos, as well as enhancing the 
available below silo geological data. 

The analytical results 

1.2 FMPC SITE-SPECIFIC PROJECT WORK PLANS 
The implementation of this Operable Unit 4 SAP requires utilization of the 
fol owing volumes defined under the "RI/FS, FMPC, Work Plan," Revision 3, 
dated March 31, 1988. 

Volume I - Sampling Plan 
Volume I1 - Health and Safety Plan 

0 Volume IV - Data Managerne>t Plan 
Volume V - Quality Assurance Project Plan (QAPP). 

1.2.1 K-65 and Metal Oxide Silo Residues 
The silo residues will be sampled by Westinghouse Materials Company of Ohio 
(WMCO) and analyzed utilizing the "Implementation Plan for the K-65 and Metal 
Oxide Residue Sampling Project at the FMPC," Rev. 5. 

CRT2536 1 
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1.2.2 

The soils surrounding the K-65 silos will be sampled and analyzed per the 
"RI/FS, FMPC Work Plan," Revision 3, dated March 31, 1988. 

K-%5 Silo Embankment and Subsoils 

1.3 SAMPLING AND ANALYSIS PLAN ORGANIZATION 
The various elements of this plan are arranged and located in the following 
sections : 

Section 4.0 - Treatability Testing of Residues. 

Section 2.0 - K-65 and Metal Oxide Silo Residues Sample Analysis 
Section 3.0 - K-65 Silo Embankment and Subsoils Sample Analysis 

CRT2536 1 
01/17/90 F5 NPEJE 

5 



Revision: 0 
Date: 01/17/90 
Section: 2.0 
Page 1 of 7 

SECTION 2.0 - K-65 AND METAL OXIDE SILO RESIDUES SAMPLE ANALYSIS 

The K-65 and metal oxide samples will be analyzed for physical, chemical, and 
radiological parameters as described in the following subsections. 

2.1 RADIOLOGICAL AND CHEMICAL ANALYSIS 
Selected K-65 and metal oxide samples will be analyzed for radiological and 
chemical constituents to characterize the material for the evaluation of 
disposal options. The required radiological analyses are listed below: . 

Isotopic uranium 
Isotopic thorium 
Isotopic radium 
Pb-210 
Qualitative alpha and gamma spectroscopy. 

Selected samples will also be analyzed for the following chemical parameters: 

HSL inorganics 
HSL volatiles 
HSL semivolatiles 
HSL pesticides and PCBs 
EP toxic metals. 

Sample sectioning, selection, preparation, and analysis will be performed by 
WMCO in accordance with the Site-Specific Project Work Plans specified in 
Section 1.2.1, this Work Plan Addendum. For general informational purposes, 
Table 1 and the Appendix shows the number of radiological/chemical analytical 
tests as well as sampling location? and a completion schedule. 

2.2 PHYSICAL ANALYSES 
The referenced physical analyses of the K-65 and metal oxide residues (see 
Table 2) will be used t o  determine the following: 

Estimates of achievable waste placement densities during bulk packag- 
ing operations: 

CRT25362 
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- ASTM 0698-78 
- ASTM D1557-78 
- ASTM D4253-83 
- ASTM D4254-83 
- ASTM D4318-84 

Estimates of existing or potential in situ waste settlement: 

- ASTM D2435-80 
- In situ soils density determination 

a. ASTM D422-63 

c. ASTM D2216-80 
b. ASTM D854-83 

d. ASTM D4318-84 

Assist in the preliminary selection of specific waste removal/treat- 
ment equipment and handling methods: 

- In situ soils density determination 
- Additional tests on same core sample 
- EM 1110-2-1906 
- ASTM D422-63 
- ASTM D854-83 
- ASTM D2216-80 
- ASTM D4318-84 

Estimates of localized waste surf 
cavity filling operations: 

ce b wing capacities during dome 

- EM 1110-2-1906 
- In situ soils density determination. 

The proposed physical analyses standards and procedures are provided in Table 
2 ,  and the number of specific analytical tests including sample sizes, loca- 
tions, and completion schedule is ghown in Table l .  

Analytical testing f o r  physical properties must be conducted, as specified, 

under the appropriate ASTM standards and laboratory procedures using qualified 
geotechnical laboratory technician(s) and properly calibrated apparatus which 

7 
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meet the intent of ASTM D3740-80, "Evaluation of Agencies Engaged in the 
Testing and/or Inspection of Soil and Rock as Used in Engineering Design and 
Construction". 

There is an exception to the above ASTM standards. Vibra-core sampler barrels 
with the configuration described in the "Implementation Plan for the K-65 and 
Metal Oxide Residue Sampling Project at the Feed Materials Production Center" 
will be substituted for the smaller diameter thin-walled tube samplers (ASTM 
D1587) typically specified in the standards and procedures. Care shall be 
exercised when handling the completed core barrels to minimize sample 
disturbance. Sample preparation including trimming will be performed, and 
WMCO cut core barrels will be inspected for disturbance by a qualified 
geotechnical laboratory technician(s) using a preapproved technique. 

8 
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r a b l e  1 .  K-65 and Metal Oxide Residues: P h y s i c a l ,  R a d i o l o g i c a l ,  and Chemical Test  Schedule 

Minimum 
Sampling Loca t ion ,  Test  Performed Minimum T i  me t o e  Samp I e 

Des igna t ion  BY No. of Tes ts  Complete Test S i z e  Each Si loc 

R a d i o l o g i c a l  

I s o t o p i c  uranium I T  A n a l y t i c a l  33 
I s o t o p i c  t h o r i u m  33 
I s o t o p i c  rad ium 33 
Q u a l i t a t i v e  a lpha  33 

and gamma 
spect roscopy 

8 weeks a f t e r  r e c e i p t  Note C 
of samples 

Note c 

Chem i ca I 

HSL i norgan i cs  I T  A n a l y t i c a l  33 
HSL v o l a t l l e s  33 
HSC p e s t i c i d e s  and PCBs 33 
EP t o x i c  me ta l s  33 

8 weeks a f t e r  r e c e i p t  Note C 
of samD I es 

Note C 

ASTM Procedure 

022 16-80 

D43  18-84 

Geotechnica l  ga 

ga 
Subcontractor  

0854-83 9a 

D422-63 ga 

D24 35-80 6 

0698- 7 8 3 

a 
CRT2536A 
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12 weeks a f t e r  r e c e i p t  
o f  samples 
12 weeks a f t e r  r e c e i p t  
of samples 
12 weeks a f t e r  r e c e i p t  
o f  samples 
12 weeks a f t e r  r e c e i p t  
of samples 
12 weeks a f t e r  r e c e i p t  
o f  samples l eng th ,  eachd 

a 

a 

a 

a 

6 cores,  12 i nch  

12 weeks a f t e r  r e c e i p t  9 K q  pe r  s i l o  

of samp I es 

i . 

See i n  s i t u  d e n s i t y  
d e t e r m i n a t i o n  
See i n  s i t u  d e n s i t y  
d e t e r m i n a t i o n  

See i n  s i t u  d e n s i t y  w m u m  
de te rm ina t ion  09 0 c + <  

See i n  s i t u  d e n s i t y  P. .. Ln 
d e t e r m i n a t i o n  
Zones 8/2 and 8/3 or 
Zones 0/3 and 0/4 

Combine equal p o r t i o n s  
from Zones A, 8 ,  and C 

P m P m  
m c t m  P. 

c o  P. 
3 0  

\ 

-40 
O \  
v3 
0 

0 Y * * o s  I-J * *  

-4pl-J 

P 

f23 



Table 1 .  (Cont inued)  

c 

L - 
Minimum 

Test  Performed Minimum T i me toe  Samp I e Sampling Loca t ion ,  
Des igna t ion  By No. of Tests  Complete Test  S i ze  Each Si loc 

D1 557-7EIb I T  A n a l y t i c a l  3 12 weeks a f t e r  r e c e i p t  1 1  Kg per  s i l o  Combine equal p o r t i o n s  
o f  samples from Zones A ,  8 ,  and C 

D4253-83/ 
D4254-83b 

3 12 weeks a f t e r  r e c e i p t  25 Kg per  s i l o  Combine equal p o r t i o n s  
of samples from Zones A, 0, and C 

Department of t h e  Army 

EM1110-2-1906 Geotechnica l  6 a t  3 p o i n t s  each 12 neeks a f t e r  r e c e i p t  6 co res ,  24 i nch  Zones A/3 and A / 4 ,  two 
(CU Tes t )  Subcon t rac to r  of samples l eng th ,  each co res  pe r  s i l o  d 

None s p e c i f i e d  
I 

I n  s i t u  d e n s i t y  Geotechnica l  9 
d e t e r m i n a t i o n  Subconl r a c t o r  

12 weeks a f t e r  r e c e i p t  9 cores,  12 i nch  Zone A/3 or A/4 ,  Zone 
o f  samples l eng th ,  each B/3 or B/4, and Zone C/2 

or C/3 

d 

~~ ~~~ ~~ ~ ~ ~~ ~~ ~~~~~~ 

aTh i s  t e s t  i s  performed on m a t e r i a l  o b t a i n e d  from i n  s i t u  d e n s i t y  d e t e r m i n a t i o n  t e s t s .  
bCompos i t e  samp I e. 
'Sample s i z e ,  p r e p a r a t i o n ,  and l o c a t i o n  a r e  based on t h e  " Implementat ion P l a n  for t h e  K-65 and Meta l  Oxide Residue Sampling P r o j e c t  a t  t h e  

dSample c o r e  s e l e c t i o n s  w i l l  be f i e l d  determined based on es t ima tes  of sample d i s t u r b a n c e  by a q u a l i f i e d  t e c h n i c i a n .  
eSee F i g u r e  2 tor bar  c h a r t  scl iedule. 

Feed M a t e r i a l s  P roduc t i on  Center,'' L a t e s t  Rev is ion ;  for c o r e  s e c t i o n i n g  legend, see F i g u r e s  3-1 through 3-3 and Table 3-2  i n  Attachment A. 
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Table 2 .  Engineering Propert ies  Parameters 

Method T i t l e  Reference 

Water Content 
Determination 

Atterberg L i m i t s  

Specific G r a v i t y  
Determination 

Grain Size Distribution 
w i t h  Hydrometer A n a l y s i s  

One-Dimensional 
Consolidation 

Consolidated Undrained 
Triaxial  w i t h  Pore 
Pressure 

Standard Proctor 

Modified Proctor 

ASTM D2216-80, "Laboratory Determination of 
Water (Moisture) Content of S o i l ,  Rock, and Soi l -  
Aggregate Nixtures," 1987 Annual Book of ASTM 
Standards Vol. 04.08 S o i l  and Rock; Building 
Stones; Geotext i les  

ASTM D4318-84, "Standard Test Methods for  L iqu id  
L i m i t ,  P l a s t i c  L i m i t ,  and P l a s t i c  Index of  
S o i l s , "  1987 Annual  Book of ASTM Standards Vol. 
04.08 Soi l  and  Rock; B u i l d i n g  Stones; Geotextiles 

ASTM D854-83, "Standard Test Method for  
Specif ic  Gravity of S o i l s , "  1987 A n n u a l  Book of 
ASTM Standards Vol. 04.08 S o i l  and Rock; Buildinq 
Stones; Ceotext i les  

ASTM D422-63, " P a r t i c l e  Size A n a l y s i s  of S o i l s , "  
1987 Annual Book of  ASTM Standards Vol. 04.08 
S o i l  and Rocks; B u i l d i n g  Stones: Geotextiles 

ASTM D2435-80, "One Dimensional Consolidation 
Properties of S o i l s , "  1987 Annual Book of ASTM 
Standards Vol. 04.08 S o i l  and Rock; Building 
Stones; Ceotext i les  

EM 1110-2-1906, "Engineering and Design, Labora- 
tory Testing Manual," Department of the Army. 

ASTM D698-78, "Test Methods for Moisture-Density 
Relations of S o i l s  and  Soil-Aggregate Mixtures 
U s i n g  5.5 l b  (2.49 k g )  Ramrner and  12 i n  (305 mm) 
Drop," 1987 Annual Book of ASTM Standards, Vol. 
04.08-Soil  and Rock ; Bui id ine ;  Stones; Geo- 
t e x t i l e s  

ASTM D1557-78, "Test Methods for  Moisture-Density 
Relationships of S o i l s  and Soii-Aggregate 
Mixtures Using  10 l b  ( 4 . 5 4  k g )  Rammer and 18 i n .  
(457 mm) Drop," 1987 Annual Book of ASTM 
Standards Vol. 04.08 S o i l  and  Rock: Building 
Stones; Ceotext i les  

CRT2536B 
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Method Title Reference 

Maximum Index Density 

Minimum Index Density 

ASTM D4253-83, "Test Methods for Maximum Index 
Density of Soils Using a Vibratory Table," 1987 
Annual Book of ASTM Standards Vol. 04.08 S o i l  and 
Rock; Building Stones; Geotextiles 

- 

ASTM D4254-83, "Test Methods for Minimum Index 
Density of Soils and Calculation of Relative 
Density," 1987 Annual Book of ASTM Standards Vol. 
04.08 Soil and Rock, B u i l d i n g  Stones; Geotextiles 

In Situ Soils Density No ASTM Designation 
Determination 



Revision: 0 
Date: 01/17/90 
Section: 3.0 

12 693 Page 1 of 6 

I SECTION 3.0 - K-65 SILO EMBANKMENT AND SUBSOILS SAMPLE ANALYSIS 

Based on the following historical information the K-65 silo embankment and 
below-silo soils, denoted subsoils, will be analyzed for geotechnical, chem- 
ical, and radiological parameters: 

The K-65 silo leakage history as documented in a memorandum from R.C. 
Heatherton, National Lead Company of Ohio (NLO), to Central Files, 
NLO, dated November 25, 1953, Subject: "K-65 Storage Tank No. 1". 

A preliminary radiological assessment performed by IT Corporation 
indicating the presence of silo-derived radon daughter products, lead 
210, polonium 210, and stable lead in the soils surrounding the K-65 
silos. 

The existence of a buried underground decant tank, historically known 

The system was used to transport K - 6 5  waste 
as the upper sump, and associated piping system adjacent to and 
underneath the silos. 
slurry and decanted silo liquids between the silos and the production 
plant . 

The K - 6 5  silos embankment and subsoils will be sampled utilizing a two phase 
approach with the resultant analytical characterizations used to determine and 
verify the extent of contamination in the soils surrounding the K-65 silos. 
The analytical tests including sample sizes and completion schedule are 
exhibited for Phase I in Table 3. Figure 1 shows the sample locations. 

3.1 PHASED SAMPLING 
The following subsections describe the phased approach used for the K-65 silo 
embankment and subsoils sampling effort. 

3 . 1 . 1  Phase I 
The Phase I sampling pattern (Figure 1 )  providss a preliminary evaluation of 
contaminants in the surrounding K-65 s i l o  soils and will consist of the fol- 
lowing elements: 

A total of five low angle borings will provide continuous sampling 
using 30-inch-long Shelby tubes or  lexan sleeves with the specified 
samples collected at 20-foot intervals. The samples will be taken in 
five foot intervals which are centered on each of the designated 

C RT25363 
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sample point locat ions shown i n  Figure 1 .  
of t h e  5 foot  sample in te rva l  w i l l  be  analyzed for  chemical 
cons t i tuents ;  while the second 25- f e e t  length w i l l  b e  analyzed for  
radiological  const i tuents  and geotechnical parameters. The balance 
of unused material  and/or tubes w i l l  be sealed and archived. A l l  
boring logs s h a l l  be maintained, samples col lected,  and analyses 
performed per t h e  RI/FS Work Plan requirements. 

The f i r s t  2i foot length 

Three low angle borings w i l l  be placed from west to  eas t  below the 
elevation of the s i l o  foundations a s  shown i n  Figure 1 .  Each boring 
w i l l  provide eight  samples a t  20-foot in te rva ls .  These borings a r e  
the most c r i t i c a l  for  preliminary evaluation of contaminants i n  t h e  
underlying s i l o  s o i l s .  Borings 1 and  3 pass under the s i l o s  flanged 
decant por t s ,  the concrete f loors ,  and clay f i l l / l e a c h a t e  col lect ion 
systems, while boring 2 passes near the abandoned decant tank and 
below various underground concrete process pipeline trenches and 
valve p i t s .  

Boring 4 w i l l  be placed from the southeast t o  northwest below S i l o  1 ,  
terminate 20 f e e t  from the center ,  and provide four samples 

Boring 5 w i l l  be placed from the southeast  to  northwest below s i l o  2 ,  
terminate 20 f e e t  from the center ,  and provide f ive  samples 

Four v e r t i c a l  borings, hand or power augered, approximately 3 f e e t  
from t h e  ex ter ior  s i l o  walls to  sample r e t r i e v a l  depths of 10 f e e t  
and  20 f e e t  ( o r  the maximum depth achievable between 10 and 20 f e e t ) ,  
two samples each boring location 

One f l u i d  and one sediment sample w i l l  be recovered from the under -  
ground decant tank 

Sample ana lys i s  w i l l  b e  a s  specified i n  Sections 3.2 and 3.3 w i t h  
summary presented i n  Table 3 

A l l  mater ia ls  re t r ieved from the sample location points shown i n  
F i g u r e  1 w i l l  be analyzed for  geotechnical, radiological ,  and 
possibly chemical c h a r a c t e r i s t i c s .  

3 .1 .2  Phase I 1  
Contingent on the results of the Phase I e f f o r t ,  R i s k  Assessment ( R A )  and 

Feas ib i l i ty  Study (FS)  teams w i l l  provide addi t ional  geotechnical, 

radiological ,  and  chemical s a m p l i n g  recommendations. I t  is expected that  the 

sum of Phase I and  I1 sampling points w i l l  not exceed the requested t o t a l  

number of points shown f o r  the radiological s a m p l i n g  i n i t i a l l y  proposed i n  the 

following documents: 

CRT25363 
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Harmer/IT-Knoxville to R.M. Galbraith/IT- 
13, 1989; subject: Request for K-65 silo sub- 
ng program. 

Memorandum from T.H Tank/IT-Knoxville to R.M. Galbraith/IT-Fernald, 
dated June 21, 1989; subject: Modification to drilling configura- 
tion, K-65 silo subsurface soils sampling program. 

3.2 RADIOLOGICAL AND CHEMICAL ANALYSES 
Specified embankment and subsoil samples will be analyzed for radiological and 
chemical constituents. The required radiological analyses are listed below: 

Full radiological analysis as defined in the "RI/FS, FMPC, Work 
Plan , I 1  dated March 31, 1988 

Pb-210 (sample concentrations of polonium 210 can also be determined 
from this analysis, because there has been sufficient storage time to 
allow the nuclides to reach secular equilibrium). 

Specified samples will also be analyzed for the following chemical parameters: 

Full HSL analysis as defined in the "RI/FS, FMPC, Work Plan," dated 
March 31, 1988 

EP toxic metals. 

Sample preparation and analysis will be performed in accordance with the site- 
specific project work plans specified in Section 1.2, this Work Plan Addendum. 

3.3 GEOTECHNICAL ANALYSES 
The physical properties of the embankment and subsoils will be used to deter- 
mine the expected soils behavior during remedial alternative soil condition- 
ing, such as grout injection, as well as general geological and descriptive 
geotechnical parameters. The proposed analyses ASTM standards and procedures 
are identified in Table 4. 
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A l l  sample analytical testing must be conducted as specified under the 

appropriate ASTM standards and laboratory procedures using qualified 
geotechnical techncian(s) and properly calibrated apparatus which meet the 

intent of ASTM D3740-80. 
standards set forth in the "RI/FS, FMPC Work Plan," QAPP. 

Documentation for the testing will conform to the 

CRT25 363 
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Table 3. K-65 Embankment and Subsoils 
Geotechnical, Chemical, and Radiological Test Schedule 

M i n  imurn 
Per formed Minimum Required Test Sample Sample d 

Test Type By No. of Tests Completion Date Size Per Test Locat ion 

F u l l  radiological 40 
analysis  per "RI/FS, 8 weeks a f t e r  1 . 1  Kg per 
FMPC, Work Plan, 'I I T  Corp receipi; of sample Ser ies  Per Figure 1 
dated March 31, 1988 (Total  = 39 Kg) 

Pb2 10 40 

F u l l  HSL ana lys i s  per 40a 
"RI /FS,  FMPC, IT Corp 8 weeks a f t e r  1.3 Kg per 
Work Plan," receipt  of sample Ser ies  Per Figure 1 
dated March 31, 1988 (Total=46 kg)  

E P  Toxic Metals 40a 

Note C 
ASTM D4318-84 Geo- 8 weeks a f t e r  125 g Per Figure 1 

Technical receipt  of samples Note C 
ASTM D854-83 Sub 3ab 

Contractor 

ASTM D2216-80 

4 Kg 
Note C 

ASTM D422-63 
ASTM D2487-85 

~ ~ ~ _ _ _ _  

aDependent on the r e s u l t s  of K-65 residue ana lys i s .  
'Decant tank sediment will not have geotechnical analysis. 
'Dual purpose sample. 
dSee Figure 2 f o r  bar chart  schedule. 

t=d 

4 
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Method T i t l e  REFERENCE 

Water Content 
De terrninat ion 

ASTM D2216-80, "Laboratory Determination of 
Water (Moisture) Content of S o i l ,  Rock, and S o i l -  
Aggregate Mixtures," 1987 Annual Book of ASTM 
Standards Vol. 04.08 Soi l  and Rock; B u i l d i n g  
Stones: Geotextiles 

Atterberg L i m i t s  

Specif ic  Gravity 
Determination 

Grain Size 

S o i l s  Class i f ica t ion  

ASTM D4318-84, "Standard Test Methods for  Liquid 
L i m i t ,  P las t ic  L i m i t ,  and P las t ic  Index of 
S o i l s , "  1987 Annual  Book of ASTM Standards Vol. 
04.08 Soi l  and Rock; B u i l d i n g  Stones; Geotextiles 

ASTM D854-83, "Standard Test Method for  
Specific Gravity of S o i l s , "  1987 Annual  Book of 
ASTM Standards Vol. 04.08 Soi l  and Rock; Building 
Stones; Geotextiles 

ASTM D422-63, "Par t ic le  Size A n a l y s i s  of S o i l s . "  
1987 Annual Book of ASTM Standards Vol. 04.08 ' 

Soi l  and Rock; B u i l d i n g  Stones; Geotextiles 

ASTM D2487-85, "Standard Test Method for  
Classif icat ion of S o i l s  for  Engineering 
Purposes," 1987 Annual Book of ASTM Standards 
Vol. 04.08 Soi l  and  Rock: B u i l d i n g  Stones; 
Ceotextiles 

C RT2536 D 
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SECTION 4.0 - TREATABILITY TESTING OF RESIDUES 

The following treatability testing plan is designed to define treatability 
parameters for the eight remaining alternatives for the FS for operable unit 4 
(see the Task 12 report, "Initial Screening of Alternatives). These tests 
will provide needed data to select a preferred alternative and evaluate the 
risks associated with each alternative. 
order to allow flexibility during the testing since initial results frequently 
define the next step. No treatability testing will be required on the Silo 3 
material because the alternatives for Silo 3 include only removal, packaging, 
and disposal. Current plans call for the soils under the silos and berms to 
be handled in Operable Unit 4. 
for the soils surrounding the K-65 silos because there is no information on 
the extent of contamination. Any treatability testing of the s o i l s  will be 
defined after the type and extent of contamination is identified. 

A precise program is not defined in 

No treatability studies are presently planned 

I 

4.1 ALTERNATIVE 1 :  NON-REMOVAL SILO ISOLATION 
No treatability testing is required for this alternative. 

4.2 ALTERNATIVE 2:  IN SITU STABILIZATION 
WMCO is to contract with Battelle Northwest for in situ verification 
testing. 
this a1 ternat ive. 

No testing of the soils surrounding the K-65 silos is required for 

4 . 3  ALTERNATIVES 3 AND 4: 
This alternative required no treatability testing. 
material is included in these alternatives, only removal, packaging, and 
disposal . 

REMOVAL OF METAL OXIDES FROM SILO 3 
No treatment of the Silo 3 

4 . 4  ALTERNATIVES 6 AND 7 :  REMOVAL AND TREATMENT OF K-65 SILOS MATERIAL 
Solidification treatability testing will be required to determine the correct 

formula for proper setting of the material. 

Bench scale and vitrification testing will be conducted by Battelle Northwest. 

C RT25 3 64 
01/17/90 F1 1 XPEJE 



e .  

b .  

Revision: 0 
Date: 01/17/90 
Section: 4.0 
Page 2 of 3 1693 

4.5 ALTERNATIVES 8 AND 9: CONTAMINANT REMOVAL 
Extractability of the hazardous and radioactive components from the wastes 
will be determined to evaluate the premise of these alternatives. Various 
acids, concentrations, and additives will be tried. 

After extraction, effective separation will be necessary. Therefore, 
solid/liquid separation tests and wash tests will be conducted. 

After separation, the dissolved hazardous and radioactive components must be 
reprecipitated and treated. Precipitation and separation of these components 
must be evaluated. 

The separated materials will then be either vitrified o r  solidified. Solidi- 
fication and vitrification tests on the separated material must be conducted. 

C RT25364 
01/17/9(3 F11 NPElE 
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Approximate Time tob Approximate 
Performed Number of Complete Sample Size Sample 

Test Type By Tests Test of  Each Sample Locat ion 

A Extractions I T  Corp 
Ni t r ic  Acid 
Hydrochloric Acid 
Mix tures  
Time & Temp 
Concentrat ians 

82 4 weeks 
a f t e r  
receipt  of 
samples 

K-65 
Contents 

B Washing & Separation IT  Corp 
- F i l t r a t i o n  
-Evap/drying 
-Centrifuge 
-Mise t 

15 1 week 
a f t e r  
extract ions 

K-65 
Contents 

100 g 

C Precipi ta t ion of IT Corp 
Leached Materials 

30 

1 2a 

1 week 
a f t e r  
extract ions 

100 g K-65 
Contents 

D So l id i f ica t ion /  i'r Corp 
S tab i l iza t ion  of 
Leached Material 

4 weeks 
a f t e r  
extract ions 

500 g K-65 
Con t en ts 

E Sol i d  i f c  ia  t ion/ IT Corp 
Stab i l iza t ion  of 
Untreated K-65 
Material 

1 2a 4 weeks 
a f t e r  
receipt  of 
samples 

500 g K-65 
Contents 

F Bench Scale Ba t t e l  l e  
Vi t r i f ica t ion  Northwest 

(WMCO SUB) 

One s e r i e s  9 months 
t o  
1 year 

200 Kg ( m i n )  K-65 
300 Kg Contents 

( desired ) 

aIncludes EP toxic analyses. 
bSee Figure 2 for  bar chart  schedule. 

CRT2 53 6 E  
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ATTACHMENT 

T a b l e  and  F i g u r e s  t a k e n  from t h e  " Implemen ta t ion  P lan  for t h e  K-65 and Metal 
Oxide  Res idue  Sampl ing  Project a t  t h e  Feed Materials P r o d u c t i o n  C e n t e r , "  
R e v i s i o n  5 

T a b l e  3-2 
F i g u r e  3-1 
F i g u r e  3-2 
F i g u r e  3-3 

CRT2536ATT 
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Table 3-2 
M I N I M  NWBER SAHPLES GENERATED FRCH K-65 PROJECT FOR SPECIFIED OETERMINATIONS. 

SAnPLE NO.! CORE SECTIONS SAMPLED: I ANALYSES REQUESTED 1 
1 ............................................................................................................. 

1 ISl-SE-A-1.2,3,& 4 IHSL lNORCANICS,EP TOX, b ISOTOPICS 1 
2 ISl-SE.B-1,2,3,4,& 5 IHSL INORWN1CS.EP TOX, b ISOTOPICS 1 
3 ISl-SE-C-1,2,3,& 4 lHSL INORWNICS,EP TOX, b ISOTOPICS 1 
L IS1-SE-D-3 lHSL INORGANICS,EP TOX, b ISOTOPICS 1 

S(C0nP.) ISl-SE-A-1.2,3,& 4 lHSL lNORWNICS,EP TOX, b, ISOTOP1CS 1 
I s1 -SE - B - 1.2,3,4 , b  5 1 
ISl-SE-C-l,2,3,L 4 I 1 

7 ISl-NU-B-I,2,3,4,b, 5 ~HSL INORWNICS,EP iox,isoToPIcs,nsL ORWNICS,PCBS, a PESTICIDES I 

lO(CU4P.) lSl-NU-A-1,2,3,6 4 IHSL INORGANICS,EP TOX, L ISOTOPICS 1 
ISl-NU-B-l,2,3,4,& 5 I v. 1 

1 
1 

~Sl-NU-C~1,2.3,6 4 I 
1 1  ISZ-SE-A*1,2,3,& 4 lHSL INORWNICS,EP TOX, L ISOTOPICS c 
12 ISt-SE.B-l,2.3,& 4 1 
13 ISZ-SE-C-I,2,3,4,& 5 lHSL INORGAN!CS,EP TOX, b ISOTOPICS 1 
14 IS2-SE-0-1 lHSL INORWNlCS,EP TOX, b ISOTOPICS 1 

lS(tOnP) ISt-SE-A-l,2,3,6 4 IHSL INORGANICS,EP TOX, & ISOTOPTICS 1 
1SZ-SE-B-1,2,3,& L I 1 
1SZ-SE-C-I,2,3,4,b 5 I 1 

I 

6 ISl-WU-A-I,2,~,b 4 lHSL INORGANICS,EP TOX, lSOTOPICS,HSL ORWNICS,PCBS, L PESTICIDES I 

8 )Sl-NU-C-1,2,3,& 4 lHSL INORCANICS,EP TOX, ISOTOPICS,HSL ORWNlCS,PCBs, b PESTICIDES I 
9 ISl-NU-D-3 IHSL lNORWNlCS,EP TOX,lSOTOPICS,HSL ORCANICS,PCBS, b PESTICIDES 1 

D 

C 

I HSL INORWN I CS, EP TOX, 6 I SOTOP I CS . 

16 IS2-NU-A-l,2,3,4,b 5 lHSL INORCANICS,EP TOX,ISQTOPICS,HSL ORGAYICS,PCB8, b PESTICIDES I 
17 ISZ-NU-B-1,2,3,& 4 IHSL INORGANICS,EP TOX,!SOTOPICS,HSL ORGANICS,PEBS, L PESTICIDES I 
18 )SZ-NU-C-1,2,3,& 4 IHSL INORCANICS,EP TOX,ISOTOPICS,HSL ORCANICS,PEBs, b PESTICIDES I 
19 IS2-NU-0-1 lHSL INORCANICS,EP TOX,ISOTOPICS,HSL ORGANICS,PCBS, b PESTICIDES I 

ZO(CWP) lSZ-NU-A-1.2,3,&,& 5 )HSL INORCANICS,EP TOX, L ISOTOPICS 1 
ISZ-NU-B-1,2,3,& 4 I 1 
\S2-WU-C-l,2,3,b 4 I 1 

IHSL INORCANICS,EP TOX, b ISOTOPICS 1 
22 IS3-SE-B'-l,2.3,4,& 5 IHSL INORCANICS,EP TOX, b ISOTOPICS 1 
23 153-SE-C-1,2,3,& 4 (HSL INORWNICS,EP TOX, b ISOTOPICS 1 
24 IS3-SE-D-3 IHSL INORCANlCS,EP TOX, b ISOTOPICS 1 

25(COnP) lS3-SE-A*1,2,3,& 4 IHSL INORWICS,EP TOX, b ISOTOPICS 1 
I 1 

lU-SE-C.1,2,3,& 4 I 1 

21 IS3-SE-A-1,2,3,& 4 

IS3-SE-B0-1 ,2,3,L,b 5 

26 lS3-NU-A*1,2,3,& 4 IHSL 1NORGANICS.EP TOX,ISOTOPICS,HSL ORGANICS,PCBs, L PESTICIDES I 
27 )SS-NU-B-1,2,3,& 4 IHSL INORCANICS,EP TOX,ISOfOPICS,HSL ORLiAnICS,PCBS, L PESTICIDES I 

FOR IDENTIFIUTIOW OF -LE -E SECTIONS SAMPLED REFER TO SEEfIONlNt OF SE/W DIAGRM 
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E?WPLE: Si-SW-A-I IMICATES TO? SECTION FROM ZONE A OF SW COPE 
TAKEN F3OM SILO #I 

F i g u r e  3-1 

---- ---e 

IDENTIFICATIOl\i OF CORE SAIIPlES TAKEN FROM K-65 SILD 
I' 

isno i21s21 I . .  
L- 
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-- -__ .- . . - - REPRESENTATIVE CORE S U B S A M P L E S  W I L L  BE T A K E N  FROM A L L  O F  THE 

P H Y S I C A L  VARIABILITY A N D  R A D I O A C T I V I T Y  OR IF' P H ' f S X C A L  

MIDDLE (B) A N D  HOTTOM ( C )  ZONES. A L L  S E C T I O P J S  O F  E A C H  % O P E  W k L L  
BE 1B" IN '  L E P J G T t - 1 .  REPHESEP-ITATIVE SAMPLES W I L L  W E  T A K E N  F-ROM 

A N D  I S O T O P I C S .  A C O M P O S I T E  SAMPLE W I L L  BE M A D E  UP OF 
REPRESENTATIVE SURESAMPLES O F  A L L  ZONES O F  E A C H  CORE AND 

V A R I A B I L - I T Y  IS LIMITED THEN CORE W I L L  BE DIVIDED I N T O  TOP (A) 

EACH ZONE For- SUCH ANAL.YTICAL i-Es-rs AS HSL INORGANICS. EP TOX. 

I SUBMITTED FOR SAME ANALYTICAL. TESTS AS rNorvrDucu- ZONE SAMPLES. , 
I 

,- 

1 

+4 ADDITIOFJAL,  AP-JALYTXCAL- TESTS O F  HSL O R G A N I C S .  PCBe. ArJD 
PESTICIDES W 1 L . L  BE R E Q U I R E D  ON A L L  I N D I V I D U A L  ZOFlE SAMPLES 
O F  A L L  N W  CORE SAMPLES. 

. . . . .  . . . . . . . . . . . .  .............. ........... ......... .................. . .. --._ - , .... ---. .-. . . . . . . . . . . . . . . . . . .  -1 
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Figure 3-3  
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[SAMPLE SECTIONS SPECIFIED ABOVE ARE 18" I N  LENGTH. REPRESENTATIVE 

ISAMPLE FROM EACH CORE(TOT.AL OF TWEE) . 
!PERFOAMED ON THESE THREE COMPOSITE SAMPLES WILL BE FOR HSL 
i INORGANICS, EP TOX, AND ISOTOPICS. 
I 

!SAMPLES WILL BE TAKEN FROM EACH SECTION TO YIEID ONE COMPOSITE 

> 

ANALYSES TO BE 

I* ONLY ONE ZONE SPECIFIED PEFl CORElA) 



PHASE I BORING LAYOUT 
NTS 

BORING INSERTION POINT 
WEST OF GRAVEL ROAD 
(TYPICAL 3 LOCATION) 

c, 
DECANT TANK -fY- 

5 

SECTION B-B 
NTS 

POWER AUGER 
4 LOCATIONS) 

SECTION C-C 
N T S  

SECTION A-A 
N T S  

LEGEND 

NON-DIAGONAL BORING 
SAMPLE LOCATION 

0 DIAGONAL BORING 
SAMPLE LOCATION 

O T H R O U G H  @ DIAGONAL 
BORING ALIGNMENT 

G.W. FLOW a 
NOTES 

I .  FOR DECANT TANK DETAILS 
SEE DWGS. 34X145OPOOO74 

3 4 X 3  5 0 0 A 0 0 0 6 7  

2. FILL A L L  ABANDONED BORINGS 
WITH A CEMENT GROUT CONTAINING 
IO BENTONITE (M IN .) 

3. GENERAL LAYOUT K-65 STORAGE 
AREA: DWG. 3034-H-53-A,  RkV. 3 

4. FLOW DIAGRAM OF K-65 TRENCH 
PIPING: DWG. 34-4008, REV. 0 

5. K-65 TANK EMBANKMENT 
S TA B I LIZ AT I 0 N G EN ERA L LAY 0 UT : 
DWG. 3 4 X 5 5 0 0 G 0 0 0 8 4 , R E V .  I 

FIGURE I 
PHASE I SAMPLING CONFIGURATION 
OPERABLE UNIT 4 

INTERNATIONAL TECHNOLOGY 

CORPORATION 
28 




